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Damaging Effects
Patients taking the 
immunosuppressant 
azathioprine have a high 
incidence of UVA photosensitivity 
and skin cancer related to the 
presence of the DNA base 
analog 6-thioguanine (6-TG). 
This UVA chromophore induces 
reactive oxygen species (ROS), 
including 1O2, which effectively 
damages proteins. Gueranger 
and colleagues determined that 
the human DNA repair proteome 
is damaged by oxidation and 
that nonhomologous end 
joining, base excision repair, 
and nucleotide excision repair 
are all negatively affected 
by the presence of 6-TG in 
cultured cells. These studies 
highlight a mechanism for UVA 
contribution to skin cancer in 
immunosuppressed patients.  
See page 1408
Keeping Pigment Down
The transcription factor 
forkhead box-O 3a (FoxO3a) 
is regulated by ROS, which in 
turn influences melanogenesis, 
and, not surprisingly, the 
redox state is closely related 
to melanogenesis. Kim and 
colleagues demonstrated that 
FoxO3a is an antimelanogenic 
factor because knockdown of 
FoxO3a increased pigment-
related genes as well as nuclear 
FoxO3a-inhibited melanogenesis. 
Indeed, melanogenesis was 
modulated by FoxO3a nuclear 
translocation, which was 
regulated by antioxidants. 
Antioxidants have long been 
used to treat hyperpigmentation 
because melanogenesis is an 
oxidizing process, and these 
studies shed light on the FoxO3-
mediated antimelanogenic 
activity of antioxidants.  
See page 1378
Autocrine and Paracrine
Mycosis fungoides (MF) is a form of cutaneous 
T-cell lymphoma (CTCL) that exhibits a pro-
longed clinical course with progression through 
patch, plaque, and tumor stages before more 
extended involvement. Suga and colleagues 
demonstrated that keratinocytes in lesional skin 
of early MF expressed IL-32, whereas in MF 
tumors IL-32 was expressed in atypical T cells. 
IL-32 accelerated proliferation of cells from MF 
and the related Sézary syndrome. Inhibition of 
these effects with inhibitors of mitogen-activated 
protein kinase and NF-κB implicated these sig-
naling pathways in CTCL. These studies indicate 
that IL-32 is an autocrine and paracrine growth 
factor and suggest exploration of IL-32 as a CTCL 
therapeutic target. See page 1428 
Metastasis Fingerprints
Typically, cancer progression is studied 
cross-sectionally, but such studies do not 
allow examination of individual disease 
progression and the underlying molecular 
mechanisms. Pos and colleagues employed 
comparative genomic hybridization and 
global transcript analysis in the study of 
sequentially excised recurrent melanoma 
metastases from eight individuals. These 
studies revealed that genetic individuality 
is maintained during disease progression. 
Analysis of subsequent metastases did not 
support convergent evolution to a more 
lethal phenotype for advanced late-stage 
melanoma. In addition, recurrent metastases were not clonal derivatives and did not 
accumulate incremental changes, suggesting that the dynamic process of metastasis 
occurs via multiple stochastic events. See page 1389 
Get Your Lipids in a Row
Patients with Netherton syndrome (NTS) exhibit a reduction in 
transepidermal water loss due to aberrant skin barrier function. 
In an effort to elucidate the structural mechanism of this bar-
rier defect, van Smeden and colleagues investigated the lipid 
composition and organization of the stratum corneum in NTS 
patients. Changes in lipid composition (decreased free fatty-
acid chain length, increased levels of monounsaturated free 
fatty acids, enhanced levels of short-chain ceramides, and 
reduced levels of long-chain ceramides) resulted in altered 
lipid organization. The identified anomalies are similar to those 
in atopic dermatitis and thus likely contribute to the dysfunc-
tion in NTS. See page 1238 
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